Introduction
The Roman naturalist Gaius Plinius Secundus, in his treatise "Naturalis Historia" in the first century AD, states that . . . . There are some crazy people who go inside mines to study the stars.... I will talk about the efforts of such people who are trying to detect interactions from Extraterrestrial High Energy Neutrinos.
The problem one must address here is that the "signal/noise" is a very small number, on the Earth's surface it is about lo-i2, if one considers as signal neutrinos which are produced on the Earth's atmosphere by the interactions of cosmic rays. In fact the "signal" from sources far away from the Earth is considerably smaller. The signal is defined by Nature, so the only way one can improve the Signal/Noise is to reduce the Noise. This is exactly what the ancient astronomers described events at MACRO from [2] by Gaius Plinius the Second, did. In order to look at planets and certain bright stars during the day, they went into very long vertical mine shafts in order to reduce the sun's light and observe the stars/planets overhead. Following the same methodology, the first extraterrestrial neutrino interaction was observed in the Kolar gold mine by the Chairman of the Organizing Committee of this Symposium while he was working on his doctoral dissertation in this pioneering experiment [3-61. It took the field almost half a century to develop detectors with the required sensitivity to observe neutrinos from the sun, supernova 1987A and to contribute in a fundamental way to Particle Physics by observing oscillations of neutrinos produced in the Earth's atmosphere as well as inside the Sun. However the question of identifying point sources of neutrinos is not answered yet as is indicated by the skyplots of SuperKamiokande and MACRO Figs. 1, 2.
In this talk I shall review the field of High Energy Neutrino Experiments with energies above the "many GeV" region.
The Water Cherenkov Technique
The idea to use the sea as a neutrino Cherenkov detector was first proposed by M.Markov [7, 8] . For neutrino energies of a GeV and above, up to the many PeV (lOi eV) the water Cherenkov technique seems to be the preferred technique, i.e., one detects the Cherenkov light emitted by the muon of CC neutrino interactions (Fig. 3) . If Track reconstruction using the Cherenkov light from muons and cascades. The reconstruction of the direction of the muon track uses the time profiles of the Cherenkov photon flight times one selects muons which come upward (i.e., they come from the other side of the Earth) then these muons must be products of neutrino interactions which have traversed the Earth and interact in the general vicinity of the detector. Using the muon events, pointing accuracies of the parent neutrino can be achieved which are better than one degree. Given the long range of muons in water, one can instrument a large sensitive volume with a minimal number of phototubes as was demonstrated by the DUMAND studies many years ago [9] . Nobody has demonstrated yet that we can even get coarse directional information using the cascade events. For energies greater than a few GeV, the neutrino fluxes become very low and in order to increase the sensitive area one has to leave the relative benign environment of a mine and either go to the deep sea or Antarctica. The solid platform of ice eases the deployment of neutrino telescopes and so, BAIKAL and AMANDA have made significant progress and have already produced skyplots and can calculate lower sensitivity limits thereby putting the first constraints for some optimistic very high energy neutrino production models, but both experiments are relatively shallow (lOOO-2000mwe overburden) and are therefore inundated by downcoming muons. Further, the optical properties of the Antarctic ice do not permit the angular resolution which is required in order to improve the signal to noise ratio by restricting the angular bin size to one square degree pixels.
There is a considerable activity in the Mediterranean with prototype work, NESTOR at a depth of 4000m and ANTARES at 2000m. and hopefully soon we will see preliminary data from long term deployments. However, the expected fluxes are such that in order to detect point neutrino sources, huge detectors (sensitive volume of the order of a cubic kilometer) are required. We refer the reader to an excellent review by Learned and Mannheim [lo] . A good start has been made with the approval of ICECUBE on the South Pole with dimensions of a cubic kilometer.
Having fixed the size of the detector, i.e., the signal, one must look into the question of the background. Neutrino Astronomy is a signal limited Science, there is nothing one can do to increase the signal at the production site, and it has already been stated that huge detectors must be built. The only way to improve the Signal to Noise ratio is to reduce the noise as much as possible. Let us consider the question of depth (i.e., overburden to filter out the downcoming cosmic ray background). V. Stenger [ll] has made a detailed study of the sensitivity of the progenitor of all sea/ice experiments i.e., DUMAND [9] for two depths, that of 1OOOm and 4800m.The table that follows gives the sources of noise and the number of falsely reconstructed neutrino candidates per square degree pixel per year, due to experimental errors. Therefore, if one wants to make a discovery with a Figure 4 . *Note, that even at a depth of 4800m the cosmic rays are the greatest background i.e., downcoming muons which are reconstructed as upcoming.
statistical significance of five standard deviations, the minimum detectable flux of the source must produce 6 upcoming muons/pixel/year. Suppose that one now takes the same detector and places it at a depth of 1OOOm. The K40 noise and the atmospheric neutrinos cause the same number of false events as when the detector is at 48OOm, because neither the water salinity nor the atmospheric neutrino interactions are depth dependent. However, the downcoming cosmic ray muons must be scaled up by the approximate factor of 500 [12- 141 that the cosmic ray flux at 1OOOm exceeds that at 4800m. Then one gets 400 false muons/pixel/year. Therefore, in order to detect a source at the level of five standard deviations in the presence of this background, the source must produce 100 upcoming events. This is a general conclusion, DUMAND was used here as a generic detector. The argument shows that the same detector will be almost two orders of magnitude less sensitive if deployed at 1OOOm instead of at 4800m. This decreased sensitivity can be lethal in a field which is signal limited.
The flux of neutrinos with energies higher than 1016 eV is so low that even cubic kilometer size detectors are too small to detect point sources.
There is a lot of activity in developing the necessary experimental techniques. The main efforts are centered around detecting acoustical pulses produced by local heating by neutrinos of almost joule energies interacting in media where acoustical pulses travel a few kilometers before they are attenuated significantly and thereby making affordable the instrumentation of many cubic kilometers of ocean water/ice/salt, or detecting coherent Cherenkov radiation in the radio wave region in the ice by building radio antennae in the ice or using existing radio telescopes to detect neutrino interactions in the Moon's regolith. Lastly, people are studying how to detect horizontal neutrinos with the very large extensive air shower arrays like the AUGER or with proposed spaceborne instruments EUSO/OWL.
2.1. AMANDA Figure 5 . AMANDA Detector [15] The AMANDA collaboration initially built a neutrino telescope in the ice of the South Pole at a depth of 1000 m. Although the transparency of the ice had not been measured in situ, it was [15] expected to be around 20 m. In this experiment, long holes are drilled in the ice. The phototubes are placed in and some hours later they are frozen in. The cost and the limited supply of fuel in the South Pole is such that only 8 inch diameter holes are drilled. As a result of this, the AMANDA phototubes only have about l/4 the photocathode area of the 15 inch diameter phototubes used by BAIKAL and NESTOR. On the other hand, AMANDA has the advantage that the antarctic ice is fairly free of radioactive background.
During the winter (Australian summer) of 93-94 the collaboration deployed four strings to a depth of 1000 m. They studied [16] the ice transmissivity using their laser calibration system. Contrary to earlier claims [17], the ice does not seem to be bubble free. Unfortunately, the scattering length is extremely short (it varies from 11 cm at a depth of 800 m to 20 cm at a depth of 1000 m). This means that after traversing a couple of meters, the direction of the Cherenkov light is totally randomized and, therefore, one cannot reconstruct the direction of the muon. However, by doing an elaborate study of the calibration data, they fit the absorption length to be 59 m at 515 nm. In a shallow detector this is a mixed blessing because it shows that the effective area is much larger than originally anticipated. Given the shallow depth of 800 -1000 m, the downcoming high flux of cosmic ray muons cannot be rejected because the very short scattering length does not permit any reconstruction of direction. The four deployed strings are frozen in, (i.e., cannot be retrieved) the collaboration plans to use them together with their present array.
Since then, they have proceeded to drill deeper and in the Austral summer 9697 they completed what they call AMANDA BlO. It consists of 300 phototubes (8 inch) deployed, in ten strings, at a depth between 1500 and 2000m in a cylinder of 120m diameter. In 1998 they deployed a further 123 phototubes, in 3 strings, around and deeper than AMANDA BlO. The optical properties of the ice at that depth seem to be a rather long absorption length of around 1OOm but still a short scattering length which is between 3 and 5 meters. However, the collaboration prefers to talk about the "effective" scattering length (which amounts to the length after which the direction of the Cherenkov photon is essentially randomized) which they quote to be between 20 and 25m. The [15] problem with the short scattering length is that the Cherenkov photons, after a few scatterings, lose the time coherence, it means also that the 1OOm long absorption length is not measured on a straight line but along the random walk path of the Cherenkov photons. This in turn creates a large uncertainty in the determination of the direction of the muon since the muon track reconstruction is done using the relative time the phototubes fire. They do manage to reconstruct tracks with reasonable accuracy by demanding at least 6 pmts with very large pulse heights, on the assumption that in the high pulse heights there will be unscattered photons, but they pay a heavy price. The sensitive area is reduced by a factor of 20 [18] . So, in this parameter, the deep ocean with scattering lengths of a few hundred meters seems to hold the advantage over Antarctic ice, because of the longer reach i.e., larger effective area (by manifold) for the same photocathode area [19] . In 2000, they completed AMANDA II which consists of 677 phototubes attached to a total of 19 strings i.e., 302 pmts attached to the 10 strings of the AMANDA-BlO plus 375 pmts of the 9 strings placed around AMANDA BlO. The outer nine strings are deployed around a circle
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notoss"ma 1:1:1 Figure 9 . Diffuse flux limits on the sum of all neutrino flavors as derived from AMANDA-BlO 1997 data using muons and cascades [15] .
of 200m diameter and span depths between 1150 and 2350m (Fig. 5 ). An added feature is that they can use the SPACE and/or IceTop arrays on the surface to calibrate their angular resolution. The Collaboration has done a great job in the tuning of their software trying to overcome the difficulties caused by the cloudy and dusty ice layers. They are also trying to determine their sensitivity to cascades (i.e., NC neutrino interactions or CC interactions without a muon) by using the catastrophic bremsstrahlung of UHE downcoming muons inside the array.
In the past year they have reported on preliminary results of their analysis on atmospheric neutrino data, diffise sources, searches for point sources, cascades, WIMPS, GFU3s and Cosmic-ray Composition. They have analyzed all the data taken in 97 (AMANDA BlO) and 20% of the full AMANDA II data taken in 2000. They seem to be in agreement. The data from 2001 and 2002 are ready to be processed. Fig. 6 shows the zenith distribution of the detected muons. The results of the analysis for point sources is shown on Fig. 7 , where the angular bin size is 12 degrees by 12 degrees. No statistically significant excess over the background is seen, similarly for 60% of the 2000 data of AMANDA II shown on Fig 8. Using the cascade events (no directional information) they can put constraints on some of the models for the diffuse flux of neutrino production by AGNs (Fig 9) . This measurement however, is susceptible to high backgrounds because of the shallow depth. To conclude, AMANDA has done a remarkably good job and has paved the way for the birth of Neutrino Astronomy.
ICECUBE
This project is the continuation of AMANDA on a much larger scale. It was recently approved Figure 10 . ICECUBE Detector and its initial phase has just been funded. It will be composed of 80 strings, each one kilometer long (depth 1400m -2400m) with 60 pmts. Its volume will be equal to one cubic kilometer and its instrumented mass will be one Gigaton. It has been designed to detect neutrinos from 10' eV, (supernova neutrinos) to the highest energy of 10" eV. A typical neutrino event should trigger 30-100 pmts, the track length should be 0.5-1.5km, and the flight time about 4 psec. The factor which determines the construction time is the speed of boring holes in the ice. With the two steam drills, which they will have operating, they can bore 16 holes per annum, so a five year construction time is the minimum.
BAIKAL
The lake Baikal experiment [20] consists of 192 large (15 inch) phototubes (Fig 11) .
The deTo Shoe Figure 11 . Baikal detector view and PMT ployment is made in the spring when the lake is frozen, so a solid platform is available (keep in mind though that the photomultipliers are in the water underneath the ice cover). The deployment location is 3.6 km from the shore at a depth of 1.1 km. At this depth, the maximum light absorption length for wavelengths between 470 and 500nm is 20 f 2 m. Scattering is strongly forward peaked with a scattering length about 1530m. Both the absorption and the scattering lengths have strong seasonal variations. Further, an optical background seems to exist in the water similar in magnitude to the K*O in the ocean. There have been a number of deployments over the last ten years, resulting in the array known as NT-200 (Fig. 11) which has an effective area of about 2500 square meters for atmospheric neutrinos. Since 1996 when they discovered that the upward facing pmts lose 50% of their sensitivity in 150 days, due to sedimentation, they have turned all their pmts to face downward. They employ a 15 inch phototube, called QUASAR, and group adjacent pmts in pairs by putting them in coincidence in order to reduce noise. Each pair defines a "channel". A "muon" trigger is defined whenever a minimum of 3 or 4 channels fire within 500ns, another trigger searches for clusters of sequential channels firing in such a way that would be characteristic of a slowly moving object, eg a GUT monopole. After many years of hard work, they have tuned their reconstruction programs well enough to see the effects of the lake shore terrain in the angular distribution of reconstructed muons. They have analyzed the NT-200 data taken from April 1998 to February 1999, a total of 1.67 x lo* triggers.
They reduce this sample to 34 reconstructed events with upward tracks. Fig. 12 shows the zenith distribution of these events while Fig. 13 shows their celestial distribution.
They also have preliminary results of 3.5 4 4.5 5 55 6 6. 5 7 loq(E/GaV) their cascade events, the limits they calculate are similar to those of AMANDA and are shown on Fig 14 ( i.e., diffuse neutrino fluxes around 10-scrn-2s-1 sr-'GeV-I).
This past year they calibrated their angular resolution by adding an extensive air shower array and air-Cherenkov tele-
scopes on the ice cover above the array. In the near future they plan to upgrade the NT-200 to sensitivities corresponding to more than lo7 tons by adding three outer strings one hundred meters from the center of NT-200 (Fig 15) . Learned (Fig. 16 ) which shows the results available then and the sensitivities of the various ongoing projects. The Baikal group deserves the whole hearted congratulations of the international scientific community because they managed to deploy and operate the world's first underwater neutrino telescope under the very difficult conditions which prevailed in Russia in the Figure 16 . Sensitivities of ongoing projects recent past.
ANTARES
The Saclay and Marseilles groups joined the NESTOR Collaboration in 1993. However in 1996 they left it and formed the ANTARES Collaboration.
They have chosen a site 40km off the coast of Toulon (France, near Marseilles) at a water depth of 2350m. They monitored the light transmissivity through the glass sphere p.m.t. housing for different angles with the vertical. They have made extensive sedimentation and biofouling tests and have determined that upward facing phototubes are covered with silt and various growths within a few months. Fig. 17 shows the results of those tests. On that same figure one can see both a correlation and an anti-corellation between the direction of underwater currents and the fouling of the phototube housing, which seems to imply that silt and other sedimentation both stick or are cleaned from the glass housing surfaces (clearly this must depend on the current direction).It is obvious that the Toulon/Marseilles site is heavily polluted by both big city sewage and the river Rhone. However one should note that these site dependent properties are also time dependent and can get worse very quickly as is obvious in Fig. 18 which describes the time dependence of the particulate flux of downcoming pollutants. ing phototubes. This has the disadvantage of a huge reduction in effective area for neutrino energies higher than a couple of hundred TeV because the Earth is no longer transparent to neutrinos and attenuates them strongly [26] . At these energies there is no significant downcoming cosmic ray muon background and one can do neutrino astronomy with downcoming muons/neutrinos. One can also try to look for neutrinos arriving along the horizon. In general a deep sea telescope can "see" up to 20 degrees above the horizon while a shallow sea telescope can "see" up to 20 degrees below the horizon [10, 27] . The detector they are building will be composed of 10 strings spaced on a 60m grid, with a total of 900 pmts with 10 inch photocathode. Each string has 30 groups of triple pmts angled 45 degrees downward. The effective area of the full array is shown in Fig. 19 . One should note that the effects of the absorption of hundred TeV neutrinos have not been included [28] in this graph, the sensitive area is then reduced greatly. The Collaboration plans to deploy a "reduced" string with five triplets of phototubes in the summer of 2002 and then go on with the deployment of the 
NESTOR
The NESTOR collaboration has located a 8 km by 9 km horizontal plateau at a depth of 4000 m [30, 31] 12 Km off S.W. Greece. The depth is constant to within 50 m over the entire plateau. Extensive studies of the water transitivity were made employing I) spectrophotometric analysis of a very large number of samples, II) deployment of photometers in situ (i.e. down to 4000 m) and III) large acceptance photometric measurements in situ. These measurements show that the water transmission length in the blue part of the spectrum is about 55 m. [32, 33] . The underwater currents have been measured over many years and they have been found to be minimal [34] i.e., a few centimetres per sec. Last, the sedimentology analysis is completed [35] .
The NESTOR design differs from that of original DUMAND design and AMANDA in that it deploys half the phototubes looking upward [36], thus having a 4n sensitivity and at the same time shielded by 4000 mwe. They employ a total of Figure 20 . NESTOR Tower 144 large 15 inch phototubes like DUMAND but they are clustered closer so that they have a much lower energy threshold. They have been making tests in situ, since 1991, of a half scale model of their basic detector element. They measured the downcoming muon flux and angular distribution a number of times and at various depths down to 4200m [14,3'7] . The basic detector element is a star-like hexagon made out of titanium (or aluminum) with a diagonal of 34 m radius. At each corner there is a pair of two 15 inch phototubes (one looking up and the other one down). By stacking 12 of these hexagons in the vertical, with a distance between hexagons of 30 m, they create a tower (Fig. 20) . The whole tower will be deployed in a single operation, currently planned for 2004, its sensitive area for 10 TeV muons will be 20000 m2 (Fig 21) .
As soon as the first tower is deployed, the Collaboration plans to deploy the 3 strings they have been given by the DUMAND Collaboration at a distance of 80m around the tower The effective area of the combination reaches 100000 square metres (Fig. 21) for PeV neutrinos. After this the Collaboration hopes to quickly find additional funds to build another six towers in order to deploy them in a 24. I JO02 Figure 22 . Typical data from the Ocean Bottom Seismograph hexagonal fashion around the first tower and at a distance of 150 meters from it. This array would have, for PeV neutrinos, a sensitive area larger than 3/times106m2, with a flat response in the zenith angle (essentially a spherical detector), it would provide an overall angular resolution better than 1 degree, it would have an enclosed mass of > 20 Megatons and a total cost of about 20 million dollars. Within one of the 7 towers the energy threshold is a few GeV, i.e. a low threshold active target of 1.5 Megaton mass. The umbilical cable for NESTOR was laid by the MAERSK FIGHTER cable ship of ALCA-TEL, in June 2000 and was damaged during the lay by mishandling of the cable by the ship. In January 2002, the cable ship TENEO of TY-COM recovered the end of the cable, repaired it and redeployed it. The end of the cable was deployed at 4100m with an electro-optical junction box and a number of associated instruments such as underwater current meter, Ocean Bottom Seismometer, nephelometer, thermometers, compass, pressure gauges etc. For the first time ever, data were transmitted from the deep sea in real time (Fig. 22, 23) . The onset of bad weather did not allow the deployment of one floor and the Collaboration hopes to do so soon. In order to be independent of cable ships and to accelerate progress, the NESTOR Institute is building a highly specialized deployment platform the DELTA-BERENIKE. It has a central well, is a ballasted, self-propelled equilateral triangular platform (51 m side) which can keep its position in the high seas to a few meters, using "dynamic control" GPS systems. With the DELTA- Figure 24 . The DELTA-BERENIKE schematic BERENIKE (Fig. 24) one can deploy stars of almost 1OOm in diameter. All connections are made dry in the air and no bathyscaphs are required to make connections under water.
OTHER DETECTION TECHNIQUES
On the basis of simple fiscal arguments the water Cherenkov technique is not affordable if one wants to instrument many cubic kilometres. The scaling unit for the transmission in water of Cherenkov light in the blue is 100m. This is why one cannot use it for detecting neutrinos with energy higher than many PeV, the neutrino flux is so low that one needs sensitive volumes in the range of tens of cubic kilometers. Other techniques are necessary.
ACOUSTICS
The essentials of this technique were first developed in the 70's [38] with experimental work in the US and the USSR. The idea is that at neutrino energies near a joule, one is talking about macroscopic amounts of energy. The electromagnetic or hadronic cascade of a neutrino interaction at those energies is confined roughly in a cylinder with radius of a few mm and length 5-10m. This local deposition of energy heats the water locally and causes expansion and a bipolar pressure pulse which can be detected a few kilometres away. The acoustic signal is emitted preferentially in a disk perpendicular to the cascade axis in a rather narrow solid angle. The spectrum peaks at a few tens of kHz. So, in principle, acoustic detectors can be built with target mass of a few orders of magnitude greater than that of optical detectors.
The hardware and techniques for ocean acoustics are not expensive and have already been developed for military research. The disadvantage is that the ocean backgrounds are not well understood and the signal is very small, thus pushing the detectable neutrino threshold to ultra high energies. However, there is some activity going on. All the optical Cherenkov experiments employ hydrophones in the hope of detecting a coincidence with a neutrino interaction detected with Cherenkov detectors and hydrophones. A Russian group, SADCO, has taken many back-ground measurements in the Mediterranean near Pylos [39] and is also investigating the use of a Russian Navy 2400 hydrophone array in Kamchatka. They reported their first results in the ICRC 2001 [40] . Another similar project, in the US, is AUTEC, using a US Navy array in the Bahamas [41] .
RADIO
Back in 1962, G.A.Askaryan [42] realized that due to the different interactions of electrons and positrons at low energies there is a charge asymmetry in electromagnetic cascades; this leads to a net 20-30% negative charge excess. Askaryan proposed that this should lead to strong coherent radio and microwave Cherenkov emission for showers that propagate within a dielectric.This is a coherent effect and there is a quadratic rise of the emitted power with cascade energy. This radio emission becomes dominant at EeV energies. One needs a medium transparent to radio waves such as the cold antarctic ice, natural salt domes or the regolith on the moon. The effect was confirmed at SLAC in 2000 [43] .
RICE (Radio Ice Cherenkov
Experiment) Tests and data taking have been ongoing in the South Pole ice since 1995. The RICE idea is illustrated in Fig. 25 [44] , where the radio Cherenkov pulse is detected by several antennae buried in the Antarctic ice. The main background is due to local radio noise. They have installed 15 antennae at depths of lOO-300m with the AMANDA strings. There is also a proposal to "piggyback" with ICECUBE. In their latest paper, [44] 47] who proposed that at neutrino energies of 100 EeV, cascades in the upper 10 m of the radio transparent lunar regolith result in radio pulses which are detectable by large radio telescopes on Earth. Three nanosec resolution was achieved. They used only one circular polarization at each frequency. Preliminary analysis of the data obtained from the first 35 hours of the radiotelescope pointing to the Moon's limb did not reveal any radio pulse above 35OOJy at 2.3 GHz. In future, they will add a second circular polarization channel at 1.5 GHz.
GLUE (Goldstone
Lunar Ultra-high energy neutrino
Experiment) The GLUE team Collaboration utilizes the NASA Goldstone Deep Space telescope 70m antenna DSS14. Their effective target volume (antenna beam (0.3 degrees) times the 10m regolith layer) is 100000 cubic kilometers!! They report [49] strong candidates were seen, limits were calculated (Fig. 26) . The Collaboration hopes to get 300 hrs of observation time over the next, 3 years. Unfortunately, it, is very difficult for any one single project to get much observation time in radio telescopes.
3.5. SALSA (Saltdome Shower Array) They are at, the conceptual stage. They want, to instrument a salt dome with a radio array with the hope of having a sensitive mass of the order of several hundred cubic kilometres water equivalent WI.
3.6. ANITA (Antarctic Impulsive Transient Antenna) They are at the proposal stage to NASA. They propose to use the Antarctic ice to detect, neutrino induced radio pulses with a balloon borne antenna, which will circumnavigate above Antarctica at an altitude of 37km. If approved, they could collect data as early as 2005 [45].
FORTE
(Fast On-orbit radio Transient Experiment) The Pegasus satellite was launched in 1997 as a test bed for non-proliferation and verification sensing. There is a scientific component also to study lightening and related atmospheric discharges. FORTE can trigger on radio emission from giant, air showers around 100 EeV. Three million impulsive triggers have been recorded to date. Los Alamos and JPL stti will analyze the existing data trying to find GZK cosmic ray events [51] . The preliiinary estimate is 50-100 giant airshowers with energy around 100 EeV [52] .
HORIZONTAL
or UPWARD AIR SHOWERS at EeV energies and higher! The idea is that, if one looks toward the horizon and see extensive air showers it must, be due to neutrinos. The only particle that can survive the 30-40 interaction lengths is UHE neutrinos which come along the horizon, interact and the products of the interaction produce an extensive atmospheric shower. A variant of this idea is tau neutrinos interacting at a grazing angle along the horizon with the Earth (e.g. surface, or even better, a mountain), undergoing a CC interaction in the Earth with the tau escaping and decaying in the atmosphere, producing an extensive shower along the horizon. The AUGER Collaboration is looking into their capability of detecting such events from the Andes [53] . Discussions are going on also in trying to form the TauWatch Collaboration [54] on the big island of Hawaii, using Mauna Loa as a target and placing the detector on Hualaloi mountain 30 km away. There are also two proposals for space borne experiments OWL (The Orbiting Wide-angle Light-collectors experiment [55] which proposes to use two satellites at 640 km orbits. They claim a large aperture (effective) 3 x 105km2ster and 1Ol2 tons of effective atmospheric target. A similar proposal is the EUSO (The Extreme Universe Space Observatory) [56] with one satellite in a 38Okm orbit,. Both experiments also hope to detect upward coming tau neutrinos, which have been degraded in energy by interacting in the Earth and being regenerated again until they interact in the atmosphere.
CONCLUSIONS
So 2000 years later we answer Gaius Plinius Secundus. Crazy people are still around, not only do they go to mines in order to study the stars but also to the bottom of the Ocean, the South Pole, Outer Space, even the Moon, they are doing good Physics and are having a lot of fun. Let's thank the taxpayers.
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